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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical near field probe which is 
small in size and which significantly improves the detection efficiency for 
scattered light or the like produced by optical near field. 
SOLUTION: This optical near field probe has a structure of at least a 
semiconductor photodetector (photodiode PD) consisting of a first 
electrical conductivity type high concn. impurity layer 10, a first electrical 
conductivity type low concn. impurity layer 20 and a second electrical 
conductivity type impurity injected region 30, and a through hole 40 having 
a small aperture 50 formed in the photodiode. Therefore, the optical near 
field probe can be made small in size by integration of the minute aperture 
and the semiconductor photodetector (photodiode PD) which are 
conventionally proposed for the generation of the proximity field light, and 
the detection efficiency for scattered light produced by the optical near 
field can be increased. 
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±E»-*«S©fi»«^tt»Jlrtio±EJta?L*, * [«£*©&«] SSft^ffifcanT^Sft^'J-Ctt, w 

o«a?L*iRit»-3fca{«osB-i»«a!oKjiaE^«» — »f-3tte0*fiB»K*T**L&u— tf-x#* h£ 

fl*«5»cE«<Ojgg«^yn-^(c*5U ft-*F*.Si:£fcJ;t>T««0E»*fTir». -#E*bfy 

T. ±E»«oJB-i»*ffl©*»*^>6*««s±ESS Hc«toTSBW*naEJ**3SflE**m"r*CtT«* 

trsififtSJe^n-^. i«#±©E&?B£rt<W-- !f-**T«Rf*ft*nTb* 

%-&nmo>&mm^m!tof§Rtfn-mnM<z>^m. «««©ii*c»«bT^<fc»e>fcttii*fi8ff*iBA* 

±EjB-**!B©fi*«*«toH<D*iBifi#«#K:. ± #38£nTtr>a fc©£ LT. ifi««3t*ffl^T««© 
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[0 0 11] HMW 5 £E*©9BHf;t. » 
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tftUttlc. «*EP**T*JCa^£Rttfc*liS©ffiS5 
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[0 0 14] »*fl|8KE*©56Mtt. 7 ScfE® 
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fWWC* 0 . BlCiti^t, Sg-&«a©iaijg 

i o t. !R-4i«aoesft7i&<iiiJi 2 or 

^S=i««S©7M4b« A«* 3 0 < t *># t T 

n*. ±.m%-mnm<Di8,mm^m®m 1 o^utk, 

HAtf. 7>^E> (Sb) 4*»«fcF-:7Lfc«a[ 
*0. 0 1 Qcmg&©-><j3> (S i ) 6 

ft. m-mnmof&mm^m^m 2 o ttxn u> 

(P) £ F-yUfc&tft^l 0 0 QcmSa&±©->U3 

tl/Ttt. *n> (B) £JbE£— *«a©fi*K : ftffi 40 
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n*at«t*««, ^ma^ct^n* p- p* a<b^rtB 

[0 0 2 1 ] ifi»»3tt^n-^**riEf-S»*. 
±B©*«#*«B* (7th^t-H:PD) 

a, tk/hnns o**r*jta?L4 o#Rw-&fts*«, 

(1) CEtOiit. S'Un^ftOffl^ffiSiRlflil/ 50 
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0 1 ca«Lfcaj«©ifi»»3tt:/n-:/s«aTsiR©i 

SBWlBnr**. S1"H2 (a) fcjRTJ:3fc. Sg-i* 

nmoftmm^mmm 1 o Ri«is-*ma©fi««*tt 
mm 2 o&Miz&-mnm<D*m<fom^m®3ozmm 

U *KJ|l-tt«a©X8KT»EWai Oflft*&. m- 

mnmommm^mmm 1 oR#sfs-ig«a©i£igffi* 

i&ftJI 2 0 £«jI-rs»a?L4 0 *, *BMfc^- h U *A 
J ? J t:H5> 5 >^©7^*Ux-yg 1 -v>h(r«k4S^ttx 

mn^«a©TMft«A^«c3 OStfl 
U a=*«a©?tt«*Ati*3O0£BK:flMNHn 

[0 0 2 3] -jfif. 02 (b) fcjRTiifc, ^F*C#Ji* 

«<a©A%«a=«aa©Tia<w«Affi«3 o 

TlyfV^ffJtrsWtt. *©*. 0 2 (c) K 

wfj^c, a9©£='*«a©?tt**A**3oe 

□ 5 0*»riSTS3Erttftfc**». 0 3 (a) . 

(b) ic^-rjc5t, *©«©xy^>4f 

[0 0 2 4] mm&\3) 04 (a) , (b) aft** 
3©-£lS£0iJ£*-f 0T&-3T. 01 C^Lfcttfifc©ifi 
»«#:/n-7S«aT**©iaRaBIT*S. sr 

0 3 (a) Hz^TJuiK., &-**a©ffi&K7IG4bA 

1 0 Ktf «-itS!OfiilC?ffi«l 2 0 6ttS*i 

(»«c*-iiio*i*5F«*ii o«^6. *- 
*«a©ffaft7a<»ji 1 oRtxm-^«a©i£SS^ 
Mi2 o£wat£»a?L4 osish**. -A\zm3 
(b) tc^-r^t. ±E^-^«a©<giss^*E^« 

4. CI fit J; ±i$©0 2, H3 0«TSl/fci5 

««a©s^s^Txy5 i > ; i/*i^±-r5Ppis* 

a, i=*ta*pait4t. wttiyf>w 
»-»aa©fi»a^>e<»a2 o©*]5^aK:»j«uft 

©^Ht-IStt^ftT^ftfiJ;^. 
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[0 0 2 5] et±OSWfi«H7553C*^T». *5SH 

wssss^M*a 1 o . m-mmmo&ffikm^mmm 2 

0Rtfair*«i!©*»»*A<g«3 o*Sfc*»MI# 
ft&ffig§ (7* h^-f:*-F : PD) fc, «/hRn5 0 

ufciS:a3t^©*tB©3a***ac»»&* n ta<T 

[0 0 2 6] Lfrb&aie, uOi5&M02gM 
T'D-^Ttt. ¥«#%tttU« (PD) <DW}ft<Dtzl£>\Z 

tttt«Afll*3 0*»6JB-**ffiO*«*^tt*l 1 0 
^£KJII-Wia!©ft»**»fi*l 2 0*©±te£a?L 
4 o*iSftai;T©«MI«oi«ln-t>*b^»^K:H:»ffl 

[0 0 2 7] (fgffift 4)06 (iff 4 ©-3llg0iJ£ 

SE#3tya-^tt, ±jeL^«k'5tc. m-«*^©iiSS 
g^S6ti*l0i, JB-tttt9®ttJUCTtt4M2'o& 
tflg AS* 3 0»$ftS¥i«Xtt 

msc. ft/hna 5 o s*T*jra?L4 o 

T* 0 . ±IEm-ig«^©Tii5E^«A«S« 3 0 $r_hl2Sft 
/hMO 5 0#>&£H§l,TRttTtr>«. uniCfcD. 01 

^<=>sa?i4 o ©aEBDSKSMss-rajcSftmsttoiitt 

*»4U&<ft*fc». ¥*#%ttUI» (PD) ©££ft 
SA*«3 0©»/M»P 5 O^eo^lOEga, «3J;L 

c. »-*«a®fiKKTMttji2oosiiri:j2:«t&s 
[0028] (^js^tj 5)E7 am** 5 ©-^»^j& 

W4. H6K:*-riS«*3tyn-^tra«©**tlinA 

t. m— m*m<Dmw&exwbm 2 0 «t> ©jra?L4 0 s 

Ht?«fc^(c. *a?L35ffflK:»ofc»R©»-*«S!©!« 

6 0 14, -e©««Mlt^D. U>*»# 
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c*ifcj:ojr«L4 ocftoitft^i'OMi^s, 

*«bfcfe«DT**«*. 01^0 5fC^f J^&StfiJc© 
10 [0 0 2 9] (ftffiffl6) I9 8t41l:&%6©— SHEWS 

mnmo&mm^mmm® t mmo&mspfi&mm® 6 
1 %%--mnm<D$i»m^mvt)m 1 0 Kg^bTigttfc 

ilStSoTM. CttK J: D 

ftjg«6 l»4, iaoj^fr^ + ^OJSftSEih-r* 

20 S. -T IS/MS P 5 0iSft7ro3tttWoaSJ(s*±lf 
SCi^tfi.. fcfcL, #3Uf£0iJ©#£j&«. 

^©^*^Affi^3 0 tft-mmmommm^frnvoWi. 

[0 0 3 0] (HJS^J 7)09 «f»*JS 7 ©-SliS^J^ 

W4. H6fcSTffi»*ft:/n-:7£|g*©*fi!6KinA 
T, fg-8«S!©<£*g*iS5EtlJI 2 0 ©SIfiff#«# 
30 (C, S&/MJBP5 0m. m-^«S©7FMft«A^« 

3 0 titftrnzntzy-MBVi-e. m-mnmo&mm* 

««WA*«7 0*Ktt-fc*W&£fcoTV>*. JB-HW 
ffl©*»***64&*A«*7 Ott. JBziiiaffiOTtt* 

-^«M©<£JSg?F«i6«g 2 0©3tffi{|iJ (0©T«J) *» 
6, tt*©¥iB»«T»J«r*Ct*tT**. £©¥® 
»tttt. ^rtiSO^SE«iSA«3 0©¥SItti 
— Jt©E*£ : frLTtt/.NJBP 5 0 *UlDHtHgttO"b© 

40. »&TO&««AS*7 lfcfcfigU »n**S!©T»Ei» 

[0 0 3 1] (HJg^J 8)010 ttM'^qi 8 ©-*iS««J 
$^-rjfi«*^7P-^©«BSSei5»TS0Ta&S. 
8£W4, HSfcwrifiSEttJttyp-^tWaoWricCJttD 
AT. m-*«S©{£i8*^«$^ll 2 0 *©»a?l4 0 

50 S®ffiB&7ffitttt*6 2£»i£U 
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gi-mmmommm^myom® 6 2 *», «/j\H □ 5 0 & 

B»ttOllS-»«S©i«»ft**i«ji*AtHtt 7 2 

tt. Sa?LSffltC»oT? + ^;W#^-&ii€rKlhr 
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Settles. £©B«#ffit8 OiLTIt Sftj/"J3 20 

3 >©&&#; iz&QMf&z tifzmtmwWimT? & -s . z. 

©fjftt#M8 0(*. ¥*#«ffi©«»JB£LT«flU 
S?-ffiO^R8-?>^iW«b^!tfiH-r * P D © U - SrBJitf 
&3!©£JllBI£«JiT3*-& 
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^^tlTfeiH. Sit. B11HH1 oizmLtcmmm 
3£7n-:/©fra?L4 0©*EK:ehtfl:«t8 0 fcKlJfc 
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[0033] GfcKffli i o) ^jggra*. ±momm 

M5, 6, 8, 9 (MfjRJlS, 6, 8, 9) OHfto 
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*fc»U Ell 2 (a) , (c) tZniTZStz. »a?l 

tt. M^©#«#:^ , D-lrXT^t)nS'f ^->ftAte 



!f*ffl 2000-222765 
10 

D£. PVD}£K:«fc9l&££l*\ d©Jf#>£@lS-@ffi 
L*>U 012 (b) , (d) CjjVT.fcSfc. ©a?L© 
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ft, ±I2©^J©ffi. 06~ 1 o©^-fn^©« 
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S®A8ft?tt*lSiS®&HR9 11*. Ri^tc^f 

siit». r^fc-fe, dtie.©. »a?L*®i. m— ^ 

«9!<DA»ftTffi«je%B(:&JWIIt 9 1,92 
fcl^LTf*. Cine.^giJ^©XST. j65-BirJ:09J©« 

A (Al) ^. ^ (Au) , £DA (Cr) iV^ofcP 

j5\z#%xzz&mT-mm\z&m-fn&. xm#*\% 

[0 0 3 9] d©Pf, H8t*LfcSI»«7 
7) <D®&*>, £Mm8 (Il«qf8) OfflDWOip 
tr, m«?©m-^mS!©«iSS^I««JfiS«6 1, 6 2£ 
^-*«S!©i9i*«^«iE«ja 1 0 (c^^bTtSttfc«^ 
OW^. ±IB^AM9 1. 9 2H a^LT^fiJcb, * 

$tl5gl5»©p-&, m-^«S©Siigffi^ii5e^)l 1 0 K 



( 7 ) 

11 

zm$;<Dm-mnwi<Dftmm*&v>im®6 1 , 6 2 \zm 

!"9-*«#fctt. #1160] 9 (»*«9) ©a^gSTC* 
£R«#K8 OttKtt&H.k'SCTii.fcH. 
[0 0 4 0] ±E«*©ajac©a£K:tt. Bl 3 

C^L&.fc'SK:. *a?U 0ff#£t4Sf«{*H8 0&I9: 
9 ©#£)&) . $SK-t©±K^JW19 2S» 

«. a-««a©iga&?ttwa 1 ocai^w^s 
i o(c«asn^.^sfflE9 ictt. ss»;:*i.»a©bs 

[0 0 4 1] 

flHIftT'n-T/KiiiHTtt. £-&«!!© 
»a***fi«a£. JS-««aofijUE7*GttM&tfll 

KlttlS (7* h 't— H : PD) <7)*«tC<t D. ifiS 
%«©ttttl©»***fticaae>s 

[0 0 4 2] »*«2E*©ifia«3t7'o-^©«ifi* 

*l!©e«*^|iE»Jiaffllc. ana«S©**E*>*A 

aUE?M«r)l61t9f «m7L«R(t. *©«±Ea= 30 
*aa©7ffi««A««lc«*a * 

aa©»j*fcWbT©**«tftfr©sE{bfc»*UT. st 
1 ©ie«»y67*n-7**jfi*«ar * - t3j»T* 

[0 0 4 3] »jR*3E«©ifi»*&7*n-:7©«a£ 

«l!©<£»«^*E*aS:*-r-5*»**fiK:±E|g-# 
a£©Aa#ftK4baflJft>£. 2— a*&©aa#fta 

*©«±E*-*«S©fi»«3Ftt*Ji*iii 40 

I-. a=:#«ia©^»fi«i!iiAfi«6»fig-r*©T?. m® 

JL©»dE«pfc*it4. *«l!©Sl^fr«k**fr©«$tfk 

*»tT, l»*JSl©ifi»*3t7*D-7*«JfiS5fe«UT 
[0 0 4 4] a#JH4E«©ifi»«3fc:/n — T^^T 

a. ^«c<tt>, ^-^m^©i^iia^F*iE*^t. m- 
«ss©<g?sa^«iE*gR^m-^«s©Tij3eti^A® 

*Kttfc*a*»SfcD, ±Ea=««a©7tt<lfe*A* 
**±E*/hHP*>&#«bTttW&*j«i:Lfc©-e. 50 
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»-*«a©^tt«»A««*» S*a?l©*iiifca«« 

[0 0 4 5] »*^5E«©ia»«^7 f D-7*tC*^T 
tt. 4>fc<£*>, *-^a&e>SBXTMwa&. fg- 

«/hBP**T«Jia?L 
±E»-»affl©«a**tt* 
■ + ©±E»a?L*Htr±5fc. ^©Rffi?L*[S]tcjeo 
&»#©a-*«ffl©»a«*tttt«tf£a#L-C<r>4 

©t. jra?L*ffl^»ofc^rS]f'*3^T, ^r*tio 

/W 77 > f^{CK-a?L«S(cmoTBgfttTfc« 

rrcihssj^fcHikatLTflurrs. cnic^s: 

a?Lfc»r>fc^**,H'©«*K:J:*. *BU-*a«© 

eta*-?**. 

[0 0 4 6] Bt*«6E*©jfi»«3t^D-^KiSliT 
tt. »*Jl5©«fi£lCiPAT« «^©^-«m^©i§ijg 
K*ttWM«fca-»*S©*«KT«*Bfc««LT 
Lfc©T. iJfiWiiftf 1 ^*^©!*** 
Eifr*«a©«l, BfaP INfflPD©*««H««* 

>fi«a©««sj*o::<i:fc«:o, «/.hHPifi«T?£3fca 

[0 0 4 7] a*Jfi7E«©iS»«*7*n-yc*^T 
H, ^-^«a©ii5JgS^iis6ftgi, 
aai!©eafl^*6*BRZ8Br:aaffl©*«»»A« 
«*»63i*¥*#3tt*U«»c. ^/hggP^*-T5»a?L 
«tttt&*tififr&ft0. ^-««a©<£®g^tlg© 
*Hifi»a5»C, ±E«/JnBP«S*. ±E^-*«S 

a©»«§E?Fttfti»Aa**«w-fc«*tufc©-r. a 

^*«a©^tt«l»A««^5ifi»»3t7'a-'^affiK 
[0 0 4 8] »*«8 Et©2»f3l67D-?l:iHT 

«. »«3«7©«ij«fcjinA.T. ^-mnmcomm&^m 
®m*<DmMJL&mts&?iz, -€-©aa?u&iftfc»ofc 
att©a-*«a!©a««^««««*ajjEb. setc 

*©att©B-Waa©Ma*?Mwatt«. ft/hHP 

*£*a—aas ©*«*)* as* t »4»« sftt?s 
3g«©a-a*i!©HaaE^af»*A««ic»tt-r*«j: 
5tRWfc««tuftoT. a=*aa©^»6*wA« 

-*a«©«**a*fc«fcT:: 

[0 0 4 9] B**9B«©iB»«ft7'a-:/K*i^T 
»4. »*3S4~8©^Ttl^©«^(CjJPAT« JTS?l© 

^&<tt>»-i»«ffl©fia*^tt«a©affic. aa 
»ji*is:ttfc«i^<i:Lfc©T. *-©aattB#t¥*#a 



( 8 ) 
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45. *&. £S£&SK€«nrs«&£ttft«*K«s 
«5*lfc.LTartrr4. i^T. 3fetltttiS®8ltXft* 

[0050] sf*js i o mm(DVL®mytzfn-zr<Dmm 

^ftfcfe^Ttt, ffi*«5, 6, 8, 9©lr»r*tA»CE 
i&©Sfi«}§ft7P-:7 , £$iig-fSI£, «®7L^(S]t»o 
fc5M*OJB-#*l!Oi(5»flE^IC«fK**»«r * (CIS 

t>5CT. WB©Jtii?Lt~sitt©$g-*i«§y©i«»K;F 
[0051] w*Ji 1 1 $m<D&mm^tyu-f\z^ 

09 & ©£>gtt $ fc «ifiS*ft © if © fc » OS jflR 

[0 0 5 2] m*mi 2l5«©jfi^«3¥;-/P-7 r ©MJi 

4MHEBfc:£JMtetti*«K:|RU »:§?L«®©&«K 
fflT***JRTWi*C»J5!i-r«0!)T. Ifi^tft, S!ifi 

[01] BI*«10-^ttW&*-rifiS5«3t^n-yo 
[02] »*3i2 0— jtH«*3R-rBT*-aT. Bill: 

w l fc«B£©ias*^ 7 d - y % a ®r * is ©isu^ 



14 



[0 3] »#*2©»J©£lB«t5*TH-|?»oT. 01 
tC*Lfc«i£©ifi&4§ft:/P-:/£SijgT£l£©Igl» 
BJ30T&5. 

[04] »#*3©-*««£jjVrHT*oT. 0HC 

[0 5] W#m©»J©*ttWSwTifitt*#7P-?' 
©«III&JSSB»tB0T&S. 
10 [0 6] »**4©-*tt«l*iRriSSf»*^o-^0 
«EB&BSWB0T&£. 

[0 7] «*JH5O-^tt«S^-rifi»»3t^n-^<0 
«E»&gSI$»rB0T;&3. 

[0 8 ] m*m 6 ©-2&68^SSTifiS*3fc7n-:7© 
«&ga$BfB0T;&5. 

[0 9] »*J17©-^ia^J**Tj5^*^-/n-^© 
«B&ggTO®0T;&S. 

[010] m^mso-mmm^ynti&mm^o-^ 

©8EB&gSTOB0-C s £S. 

20 [011] f»*«9©-*sg«fij$^-rifia»^^p-^ 

©«B&SSI5WB0-C*S. 
[012] ifi»*3t^P-^^©igt^^©Pp^S^J^^ 

[013] mxmi i<D~mmm&7K?ft®mx?n- 

1 0 : m-«m^©SiSS^iisEfeS 

2 o : m-mnmn&mapfimmm 

3 o : mzzmmmo^n^mxmm, 

30 4 0: JtiKL 

5 0 : Wma 

6 0, 6 1, 6 2: *-*«SoA«CTffiftWtt 

7 0, 7 1, 7 2: ^-««H©ia5»«5Fi|86tl*AfH«c 

8 0 : Km#St 

9 1, 9 2: &Jg®l 
PD : ¥*#%ttEB8 



[01] 




30: 1^$«5! 
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[B2] 
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[09] [0103 




[013] 

PD 




(51) Int. CI. 7 i»J!E# FI (##) 

H0 1L 31/10 H0 1L 31/10 A 

l**JI|JWKRT|Tj£K:£Sifc 2-8 -302 



